Modulation of apolipoprotein E structure by domain interaction: differences in lipid-bound and lipid-free forms.
Interaction of the amino- and carboxyl-terminal domains in apolipoprotein (apo) E, referred to as domain interaction, is predicted to be more pronounced in apoE4 than in apoE3 and to underlie the association of apoE4 with Alzheimer and cardiovascular diseases. However, direct physical proof for the domain interaction concept is lacking. To address this issue, fluorescence resonance energy transfer and electron paramagnetic resonance spectroscopy were used to probe the spatial proximity of the two domains of apoE. Both methods demonstrated that the two domains are closer in both lipid-free and phospholipid-bound apoE4 than in apoE3 as a result of domain interaction. In addition, as shown by electron paramagnetic resonance, the domains of apoE4 move apart to resemble more closely the distance in apoE3 when the isoforms are bound to triglyceride-rich emulsion particles. These results demonstrate that domain interaction is a structural property of apoE4 and that apoE adopts different conformations when complexed to different lipids.